Filipin-cholesterol complexes in plasma membranes and cell junctions of Tenebrio molitor epidermis.
The polyene antibiotic filipin combines with cholesterol in membranes to form complexes that are readily identifiable in the electron microscope. The distribution of filipin-cholesterol (FC) complexes is most easily studied by freeze-fracture. Larval epidermis of Tenebrio molitor (Insecta, Coleoptera) was maintained in vitro for 48 hr, since the electrophysiological properties of the cells are best characterized under these conditions. The cells were fixed in buffered 3.0% glutaraldehyde at RT for 15 min, transferred to fresh fixative containing 1% DMSO and filipin (final concentration; 0.5 mg/ml) for 3 hr RT. Control cells were treated in fixative containing 1% DMSO only. In freeze fracture replicas, FC complexes appear on the plasma membrane as large circular protrusions measuring 26.5 +/- 6.8 nm (x +/- s.d.) n = 50, in diameter and 17.1 +/- 2.8 nm, n = 50, in height and 11.7 +/- 2.6 nm, n = 25, in depth. Protrusions are about two times more frequent on the E face while pits are several times more frequent on the P face. FC complexes are most abundant (greater than 50/mu m2) on the basal membrane surface of the cells but are excluded from regions of hemidesmosomal plaques that anchor the cells to the basal lamina. FC complexes are also abundant on the apical surfaces of the cells where cuticle secretion occurs. In the lateral regions below the junctional belt, FC complexes are less numerous but often appear to increase in frequency in a graded fashion away from the junctional region. The septate junctions are relatively free of FC complexes except in regions where they open to form islands. These islands often contain gap junctions but the FC complexes rarely invade the particle domains of the gap junctions. Single FC complexes were seen in three out of a total of 97 gap junctions. Exposure of the epidermis to 20-hydroxyecdysone for 24 hr in vitro did not induce the appearance of FC complexes within the cell junctions.